Effects of Dietary β-Carotene on the Melanization Response and Growth Rate of Trichoplusia ni (Lepidoptera: Noctuidae).
Animals rely on carotenoids as fundamental precursors for hormones and antioxidants, and animals must acquire carotenoids from their diet. Previous research has shown that insects often absorb carotenoids in amounts proportional to those in their diet, and that carotenoids play key roles in multitrophic interactions. The consumption of diets that provide high levels of antioxidant compounds is associated with high levels of immune responses; however, it is unknown whether individual carotenoids directly influence immune response. Here, the objective of this study was to examine the effect of the carotenoid β-carotene on melanization, a measure of immune response, and growth rate of Trichoplusia ni Hübner (Lepidoptera: Noctuidae). To fulfill the objective, a low, medium, and high concentration of β-carotene, representing the range found in typical host plants, were mixed in an artificial diet, and immune response and growth rate were assessed in fifth instar larvae. Immune response was induced by injection of chromatography beads in to the abdomen of the larvae, and percent melanization was measured after injection. Melanization was greatest when larvae were reared on high β-carotene diets. Mass was measured at 5 and 10 d to assess growth rate. Larvae reared on high β-carotene diets initially gained little mass, but after 10 d larvae reared on no and high β-carotene diets were larger than those reared on other diets. This research has shown that β-carotene has the potential to influence the immune response and growth rate of T. ni.